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Abstract
Both the fulfilment of affection, status, and behavioral confirmation needs and their role in 
happiness may differ along the adult lifespan. We examined age-graded differences in (a) 
the fulfilment of the need for affection, status, and behavioral confirmation, (b) disharmoni-
ous profiles of need fulfillment (e.g., high affection but low status), and (c) the associations 
between these needs and happiness. Data from 11,406 Dutch respondents (age range 18–87 
(M = 44.82, SD = 14.62), 67% female) were collected via hoege kis.nl and categorized over 
six age groups (early, young, middle-aged and late adults, young-old and oldest-old). Age-
graded differences in social need fulfilment and their link to happiness were examined using 
regression analyses. Need fulfillment profiles were identified with LCA cluster analyses. 
Age-graded differences in social need fulfilment were virtually absent (Cohen’s d = 0.20 or 
smaller) and their link with happiness was stable across the age groups. Social need fulfil-
ment profiles were harmonious as people reported either low, middle, or high need fulfil-
ment in general, irrespective of age. The idea that different social needs are more important 
in different phases of adult life received only weak support in our data. No strategic invest-
ment in specific social needs was observed (no substitution-effects).People typically differed 
in their capacities to fulfil their affection, status, and behavioral confirmation needs in gen-
eral, regardless of age. The implications of these results for the social production function 
theory of wellbeing and socioemotional selectivity theory are outlined in the discussion.
Electronic supplementary material The online version of this article (https ://doi.org/10.1007/s1090 
2-020-00287 -9) contains supplementary material, which is available to authorized users.
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1 Introduction
Social needs are universal and their fulfilment is considered to be a key human motiva-
tion and perquisite for happiness (Lindenberg 2013; Maslow 1943; Tay and Diener 2011). 
The negative health consequences of unfulfilled social needs (e.g., loneliness) have 
an effect size on par with the effects of smoking and obesity (Holt-Lunstad et  al. 2015; 
Steptoe 2019). Individual differences in social need fulfilment have been related to per-
sonality (Ormel, et al. 2017), physical health (Steverink and Lindenberg 2006), and social 
resources, which are all known to change along the life course (Wrzus et al. 2013). Age-
graded differences in personality and social resources typically reflect transitions in or out 
of social roles as partner, parent, and worker (e.g., Klärner et al. 2016; Mund et al. 2018; 
Rözer et  al. 2017; Van den Bogaard et  al. 2014). Social needs and their fulfilment may, 
therefore, also differ over the life course following these normative social role transitions.
Age-graded differences in social contexts across the life course reflect processes such as 
changes in friendship networks after finishing high school (Buote et al. 2007), which may 
influence social need fulfilment. Most research on social contexts and need fulfilment are 
primarily focused on young adults (e.g., Buote et al. 2007) or retired populations (e.g., Ten 
Bruggencate et al. 2017). Furthermore, previous studies often regarded social need fulfil-
ment as indicator of happiness (e.g., Bos et al. 2016; Cramm et al. 2012). This approach 
neglected the role of specific social needs in happiness (e.g., Max-Neef 1992) and how 
their fulfilment differs across the life course (see for exceptions, Ormel et  al. 2017; Ste-
verink and Lindenberg 2006).
The present study aimed to enrich the literature by unraveling potential age-group dif-
ferences in the fulfilment of the need for affection, status, and behavioral confirmation, 
and their connection with happiness. Below we first introduce these social needs and our 
underlying theoretical framework, followed by a life course perspective on age-graded dif-
ferences in need fulfilment. Finally, we outline why differences in the fulfilment of these 
social needs might be linked to happiness.
1.1  Social Needs
Social needs have been conceptualized and investigated in various ways (e.g., Deci and Ryan 
2008; Lindenberg 1996, 2013; Maslow 1943; Max-Neef 1992; McClelland 1985). Although 
there is some overlap between these theoretical approaches on social needs (e.g., Ormel 
et  al. 1999; Steverink et  al. 2019), the possibility of substitution between different social 
needs and a life course perspective on such processes is rather unique to the Social Produc-
tion Function (SPF) theory (Steverink and Lindenberg 2006). For example, both substitution 
between social needs and concrete predictions on divergent life course trajectories do not 
directly follow from the self-determination theory (e.g., Deci and Ryan 2008; Wehmeyer 
et al. 2017). SPF theory is therefore particularly useful for the purposes of our study.
SPF theory assumes that humans are motivated to improve their happiness via the ful-
filment of basic physical and social needs which can be ordered hierarchically (Fig.  1): 
subjective well-being as the superordinate level (level 1) emerging from social and physi-
cal well-being (level 2) which can be derived via the fulfilment of three social and two 
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physical needs (level 3) (see Ormel et al. 1999). SPF theory assumes that these three levels 
of subjective well-being1 are universal thus all human beings share these needs. However, 
the fulfilment of the social and physical needs requires resources like money and social 
relations, which may differ between individuals, and vary according to time, place, and cir-
cumstances (see for comparable theories Max-Neef 1992, p. 199). Consequently, the needs 
themselves are universal, but the resources and restrictions people have and encounter to 
fulfil their needs may differ, as illustrated in Fig. 1.
Although SPF theory is about both social and physical needs, the present study has been 
specifically focused on the three social needs of SPF theory (see also Steverink and Lin-
denberg 2006; Steverink et al. 2019). Although the fulfilment of physical needs may also be 
expected to differ over the life course, these physical needs are less dependent on the social 
context and, therefore, considered to fall outside the scope of the present study. First, affec-
tion is the sense that people care about you, regardless of your status and behavior. The 
need for affection can be fulfilled by relationships that provide, among others, love, trust, 
and understanding (cf. Maslow 1943). This need is comparable to the need for relatedness 
(Deci and Ryan 2008), need for intimacy (McClelland 1985), and need to belong (attach-
ment; Baumeister and Leary 1995). Second, behavioral confirmation is the sense that you 
do the right things according to the people in your social environment. Relationships that 
provide approval, appreciation and encouragement fulfill the need for behavioral confirma-
tion, which consists of, among others, doing good, being useful, contributing to a common 
goal, and being part of a group. The need for behavioral confirmation is comparable to the 
Fig. 1  Overview of need hierarchy according to SPF theory. Physical needs (in grey) are not included in 
this paper. The resources display examples of ways to fulfil the needs above. Note that these resources are 
not necessarily only useful to satisfy the need above, they could also be used to fulfill other needs. For 
example, a friend can attend to you (affection), but also make you feel like you belong to a social group 
(behavioral confirmation). Adapted from Ormel et al. (1999)
1 Subjective well-being and happiness are often used interchangeably in scientific literatures, as both cap-
ture how one feels and thinks about one’s life (Medvedev and Landhuis 2018; Diener et  al. 2009). SPF 
theory uses subjective well-being, but we use happiness throughout this paper because that is how we oper-
ationalized our measurement.
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need to belong (feeling accepted by the group; Anant 1967). Third, status is the sense that 
you achieve more than others, and are known for your achievements, skills or assets. Sta-
tus needs can be fulfilled by relationships that provide respect, praising, and influence (cf. 
Maslow 1943) and compare to the need for competence (Deci and Ryan 2008) or need for 
achievement (McClelland 1985). Taken together, according to SPF theory, the fulfilment of 
social needs is dependent on the reaction from others on who a person is (affection), what 
a person does (behavioral confirmation) and what a person has (status) (see Steverink and 
Lindenberg 2006).
Importantly, SPF theory further states that the resources used to fulfil these social needs 
can be substituted. For instance, after a love relationship breaks down, someone can shift 
focus to family relations to fulfil the need for affection. Moreover, SPF theory indicates that 
people might even be able to substitute one social need for another when the latter is easier 
for them to fulfil. For example, when someone loses her job and thereby loses status, this 
person might start to focus more on fulfilling the needs of affection and behavioral confir-
mation instead, in order to maintain similar levels of happiness. The increased fulfilment of 
these other needs might yield a relatively stable level of happiness, despite the loss of sta-
tus. For example, affection was relatively more important for the happiness of people with 
a lack of status than for their high status peers (Nieboer and Lindenberg 2002). In line with 
SPF theory and substitution processes, we therefore expect that people can have different 
strategies and resources to fulfil social needs, which may result in different profiles of need 
fulfilment.
1.2  Levels of Need Fulfilment over the Life Course
To examine differences in social need fulfilment between age groups, we distinguish 
between six age groups in the Dutch population characterized by specific goals and life 
events (Table 1). Generally, the adult life course is divided into three main developmen-
tal periods: young adulthood, middle adulthood, and late adulthood (Sigelman and Rider 
2018). In young adulthood we distinguish between early and young adults (Arnett 2000), 
in middle adulthood, between middle and late adults (Lachman 2004) and in late adulthood 
we distinguish between young and oldest-old (Wink and James 2007). Although cutoffs 
are always arbitrary and there is no consensus on these categorizations in the literature, the 
age groups we used do represent commonly distinguished developmental stages in adult-
hood (e.g., Ebner et  al. 2006). Based on the ‘typical’ life course in the Netherlands, we 
can expect differences in need fulfilment between these six age groups. Combined with 
the variation in social contexts along the life-course and availability of resources such as 
money, friends and time for family we expect different social need fulfilment profiles, as 
outlined below.
1.2.1  Affection
The need for affection is best satisfied by close relationships including partners, family, and 
best friends. Emerging adults (age 18–25) start to become more independent from their 
parents (Arnett 2000) and typically still live in their parental home or left home recently 
(Statistics Netherlands 2015). Simultaneously, in the transition from secondary to tertiary 
education, a temporary loss in affection can be expected from changes in friendship net-
works (Buote et al. 2007; Oswald and Clark 2003).
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Most young adults (age 25–40), in turn, settle down, and many start families with chil-
dren (Statistics Netherlands 2015), and partners and children are likely to result in higher 
average levels of affection. In middle-aged adulthood (age 40–55), when potential offspring 
grows older, we can expect less affection from them as compared to when these children 
were younger (Luthar and Ciciolla 2016; Marceau et  al. 2015). Over 75% of the Dutch 
have children by the age of 45 (Statistics Netherlands 2017a, b). Most middle-aged adults 
also have less leisure time to spend with family and friends, as they reach their peak in 
work position and earnings (Lachman 2004).
Next, in late adulthood (age 55–65), many parents experience the empty nest syndrome, 
as their children leave the parental home (Statistics Netherlands 2004; Lachman 2004). The 
empty nest could result in lower affection levels, however, it may also be compensated by 
the arrival of grandchildren and higher marriage satisfaction (Gorchoff et al. 2008). Provid-
ing care to elderly parents and grandchildren is likely to increase levels of affection fulfill-
ment as well (Brody 2004).
After retirement, the young-old (age 65–80) have more time available to spend with 
family and friends (Lachman 2004), suggesting an increase in average fulfillment of affec-
tion needs. Finally, for the oldest-old (age 80 +) affection may become difficult to obtain, 
as physical decline can hamper possibilities for social contact and because friends pass 
away. Indeed, levels of affection have been shown to decline from 80 years onwards (Ste-
verink 2001) while loneliness sharply increases after the age of 80 (Dykstra 2009). These 
processes may reflect a lack of social contacts, possibly related to relationship losses due 
to physical health and loss of network members, and thus a lack of resources to fulfill all 
social needs.
1.2.2  Behavioral Confirmation
Second, the need for behavioral confirmation is mostly satisfied in group settings. We 
expect emerging adults to have relatively high levels of behavioral confirmation as they 
spend most of their time surrounded by others, including at school, home, work, or in sport 
contexts that provide ample opportunities for approval and encouragement (Arnett 2000).
In young adulthood, getting a job also shapes one’s social position and typically results 
in a network of co-workers and new friends (Morrison 2002). Furthermore, many young 
adults become parents and receive behavioral confirmation via parenthood and associated 
social norms (e.g., Bernardi and Klärner 2014; Park 2002; Turnbull et  al. 2016), while 
networks start to segregate between parents and non-parents (Belsky and Rovine 1984; 
Klärner et al. 2016). Consequently, young adults who start a family will, on average, spend 
less time with old friends and acquaintances, but experience new opportunities to connect 
with other parents instead (Belsky and Rovine 1984; Rözer et al. 2017). Moderate levels of 
behavioral confirmation may be expected as young adults are surrounded by others in simi-
lar situations, but contact with their old friends decreases.
Middle-aged adulthood, even more than young adulthood, is characterized by the bal-
ance of multiple social roles, like being a parent, employee and friend (Lachman 2004). 
Role competition might negatively affect levels of behavioral confirmation, as a child or 
co-parent may expect that more time is spend with the family, whereas employers and 
colleagues may actively discourage parents to choose their children over their work. This 
might already play a role in young adulthood as well, but when careers peak in middle 
adulthood, we expect these pressures to become stronger. Role competition may decrease 
the contextual support middle adults experience, which, combined with a shrinking social 
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network (see Wrzus et al. 2013), may result in fewer opportunities for support and approval, 
thus lower fulfilment of their need for behavioral confirmation compared to young adults.
For late adults role competition will likely decrease, as career promotions are likely to 
become less important and children become more independent. Although the network size 
still decreases (Wrzus et al. 2013), opportunities for behavioral confirmation might slightly 
increase in this age category.
After retirement, the young-old might focus more on gaining behavioral confirmation to 
compensate for loss in status. Compared to peers between 54 and 69 who did not yet retire, 
retirees provided more tangible help, spent more time volunteering and increased their 
organizational memberships (Van den Bogaard et  al. 2014), suggesting that they indeed 
tried to produce higher levels of behavioral confirmation. If age increases further, physi-
cal decline (Hall et al. 2017) makes it more difficult to gain behavioral confirmation. The 
oldest-old have, on average, less opportunities to participate in society and, for instance, to 
help others. Social participation, and hence opportunities to produce behavioral confirma-
tion, has been shown to decrease in old age (Huxhold et al. 2013).
1.2.3  Status
Third, status needs are mostly fulfilled via specific skills and career positions. Emerging 
adults may be expected to have low status levels, as they often still depend on parental sup-
port (e.g., for money; Jones et al. 2006) and have to achieve specific skills, via training. At 
age 20, 70% of the Dutch still follow education (Dutch Ministry of Education, Culture and 
Science 2013). Average status fulfillment levels are likely to increase from young adult-
hood onwards, as most people start their career in their twenties (Statistics Netherlands 
2019).
When in middle adulthood most people reach their peak in work position and earnings 
(Lachman 2004), status fulfillment levels are likely to be higher too, especially for men, as 
they work most hours in this age group (Statistics Netherlands 2017a, b). Work is an indi-
cator for status, and working more hours is likely to improve status on average.
In late adulthood, most people are already over their peak in work position and salary 
but many still work. Additionally, late adults are supposed to have increased wisdom and 
practical intelligence, and a strong sense of mastery (Lachman 2004), which is likely to 
fulfill status needs in late adults as well. In Western societies, status is mainly related to 
occupational status, which means that it is much harder to achieve or maintain status after 
retirement (Lindenberg 1996; Steverink 2001). In a sample of people over 65 years old, 
status was found to be the least fulfilled social need (Steverink and Lindenberg 2006). We 
therefore expect that average status levels will be lower for the young-old, and even lower 
for the oldest-old, as they have to increasingly rely on others, and therefore become less 
independent.
1.3  Need Fulfilment and Happiness over the Life Course
We argued that levels of specific social need fulfilment can differ between age groups 
because of different resources or opportunities for access to certain social relations. How-
ever, the relative benefit of fulfilling a specific need (i.e., “return on investment”) might 
also differ between age groups. For example, the fulfilment of affection needs might be 
less important for happiness in young and middle adulthood than for older adults. In other 
words, the SPF theory asserts that fulfilling social needs increases happiness similarly in 
1960 V. L. Buijs et al.
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all age groups, which can be contrasted against the perspective that the strength of the rela-
tion between levels of specific need fulfilment and experienced happiness differs between 
different age groups. The argument of why social need fulfillment would yield different 
happiness levels in different age groups based on different opportunities and resources can 
be found in the socioemotional selectivity theory, as outlined below.
1.3.1  Affection and Happiness Across the Life Course
Socioemotional selectivity theory postulates that older adults will put more energy into 
emotional goals because they face a limited time horizon, which makes them strive for 
goals that have direct emotional benefits (Carstensen 1992; Reed et  al. 2014). Emo-
tional goals include a preference for emotionally gratifying social contacts over contacts 
with novel social partners (Löckenhoff and Carstensen 2004, p. 1396). Interactions with 
acquaintances and distant friends are selectively diminished from early adulthood to old 
age, while people invest more in interactions with family and close friends, which in gen-
eral increases the emotional closeness in the social network (Carstensen 1992). Older peo-
ple are thus expected to be happier as they leverage contacts with close friends and family 
and we expect a stronger association between affection needs and happiness in older versus 
younger age groups.
1.3.2  Behavioral Confirmation and Happiness Across the Life Course
The relationship between behavioral confirmation and happiness may also differ over the 
life course. Young adulthood is characterized by identity formation and exploration (Arnett 
2000; Erikson and Erikson 1998), and people derive knowledge on how to behave by com-
paring themselves to similar others (Suls and Wills 1991). Most young adults prioritize 
peer relations and friendships over other activities and adhere to social norms to derive 
their approval and companionship (Borsari and Carey 2001; Meisel and Barnett 2017). 
We therefore expect that behavioral confirmation will be more important for happiness in 
young adulthood than later in life, when identities and social networks tend to stabilize. 
Consequently, we expect that young adults are less happy when they cannot fulfil their 
need for behavioral confirmation and that this association is stronger in younger than in 
older age groups.
1.3.3  Status and Happiness Across the Life Course
Socioemotional selectivity theory asserts that younger people prioritize future-oriented 
goals as most of their years are likely to be ahead of them (Carstensen et al. 1999; Reed 
et al. 2014). Future-oriented goals include personal development, knowledge acquisition, 
and establishing new social contacts (Löckenhoff and Carstensen 2004, p. 1397). Knowl-
edge and status will be useful throughout the life course and can therefore be seen as an 
investment (Arnett 2000, p. 69; Carstensen et  al. 1999). As status goals are prioritized 
more by younger people, it can be expected that achieving status goals will result in more 
happiness for younger than for older people. Based on socioemotional selectivity theory, 
we thus expect a stronger relation between status fulfilment and happiness for younger age 
groups than for older age groups, as younger people have more time to benefit from their 
status investments and thus expect to be more happy once they achieve status goals.
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1.4  The Present Study
This paper was aimed to examine whether levels of specific social need fulfilment and 
their association with happiness differ between age groups. According to SPF theory, the 
fulfillment of different social needs along the life course can be substituted to derive the 
same level of happiness. Substitution implies that disharmonious need fulfilment profiles 
might exist, such as low affection with high confirmation and medium status, and that both 
the prevalence and yields of these profiles may differ across the life course. For instance, 
middle adulthood is characterized by a career peak and therefore profiles with high status 
fulfilment may be expected in this age group. Our first aim was to identify such dishar-
monious social need fulfilment profiles, which we expected to differ between age groups. 
Subsequently, we compared average levels of social need fulfilment between different age 
groups, as changing social contexts were expected to influence the available resources to 
fulfil the social needs. Third, we aimed to examine whether the relation between the fulfil-
ment of specific social needs and happiness differs between age groups. A difference in 
the importance of social needs for happiness between age groups would support the tenets 
of socioemotional selectivity theory, whereas stable associations between social needs and 
happiness would support SPF theory.
2  Methods
2.1  Respondents and Procedure
This study included 11,487 adult respondents (age  18+) of the ongoing Dutch crowdsourc-
ing study HowNutsAreTheDutch (HND; Dutch: HoeGekIsNL), who reported on the ful-
filment of their social needs.2 HND allows respondents to investigate their mental health 
dimensions and compare themselves to others by visiting the internet platform hoege kis.
nl. All procedural details are provided elsewhere (Van der Krieke et al. 2016). Respondents 
first completed a sociodemographic questionnaire (n = 14,489), after which they completed 
one or more topical modules (e.g., living situation, mood, or well-being). Respondents 
were in majority women (67%), on average 45 years old (SD = 15), and higher educated 
(76%). Sampling biases were intended to be accounted for by weighting our results to 
match demographic strata in the general Dutch population.
The HND study protocol was assessed by the Medical Ethical Committee of the Univer-
sity Medical Centre Groningen. The committee judged the protocol to be exempted from 
review by the Medical Research Involving Human Subjects Act (in Dutch: WMO) because 
it concerned a non-randomized open study targeted at anonymous volunteers in the general 
public (registration number M13.147422 and M14.160855).
2 In the first week of data collection, it turned out that also people from Belgium participated. Hence, a 
question was added to check respondents’ country. As we do not expect big differences in need fulfillment 
between Belgian and Dutch people, and they comprise only about 1% of the sample, we decided to keep 
these respondents in the study.
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2.2  Measures
2.2.1  Social Needs
Social needs were assessed using the short version of the SPF Index Level question-
naire (SPF-IL(s)), covering both the social and physical needs according to SPF the-
ory (Nieboer et al. 2005). The social need subscales measure the fulfilment of affection 
(e.g., “Do people pay attention to you?”, α = .80 in this study), behavioral confirmation 
(e.g., “Do others appreciate your role in the group?”, α = .66) and status (e.g., “Are you 
known for the things you have accomplished?”, α = .79). All need fulfilment subscales 
contained three questions, which could be answered with I “never” (= 0), “sometimes” 
(= 1), “often” (= 2), or “always” (= 3) felt that way during the past 3 months (all items 
are provided in Supplement 1, see https ://osf.io/njwuy / for all supplements). Summing 
all items, the social need scales could range from 0 to 9 (affection, M = 5.83, SD = 1.72; 
behavioral confirmation, M = 5.82, SD = 1.42; status, M = 3.85, SD = 1.70). To ease 
interpretation and to construct interaction effects, the scores on social need fulfilment 
were centered around the grand mean. As an external validation, we examined correla-
tions between the social needs and sociodemographic variables (see Supplement 1 for 
all details), which were in expected directions with r = .23 between status and income, 
r = .17 between affection and having a partner, and r = .03 between behavioral confirma-
tion and church attendance, among others. These results support the construct validity 
of our social need operationalization.
2.2.2  Age
Respondents reported their year and month of birth, which was recoded into years of 
age. Respondents were divided into six age groups: emerging adults (18–26), young 
adults (age 26–40), middle-aged adults (age 40–55), late adults (55–65), young-old 
(65–80), and oldest-old (age 80 +).
2.2.3  Happiness
Happiness was measured with the Happiness index (Abdel-Khalek 2006; Fordyce 
2005), which reads “do you feel happy in general?”. People could answer on a continu-
ous scale from 0 (not happy at all) to 10 (very happy). The distribution of the happiness 
index indicates that most people report to be quite happy (Supplement 2, Figure S2.2).
2.2.4  Control Variables
All models were adjusted for education level and gender. Education can influence hap-
piness both directly, for example as a resource for status (Nieboer et al. 2005), or indi-
rectly, via income and labor status (Cuñado and de Gracia 2012). Education level was 
measured with eight categories ranging from “no secondary education” (= 1) to “aca-
demic education” (= 8). To weight our sample towards proportions in the general Dutch 
population according to Statistics Netherlands (www.CBS.nl), education was recoded 
into lower education (including education up to and including lower vocational educa-
tion), medium education (intermediate vocational education up to and including higher 
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secondary education), and higher education (higher professional education and aca-
demic education).
All respondents also indicated their gender (female = 0, male = 1). Among other rea-
sons, gender may confound results because only men are happier and less depressed after 
retirement, women are not (Kim and Moen 2002). Gender differences also exist in social 
network constitution, as women tend to have more communication partners, whereas men 
tend to have better connected partners (Szell and Thurner 2013).
2.2.5  Weights
In our sample, men were on average older than women (t = −  18.06, p < 0.001), with 
women being overrepresented in young and middle adulthood, and men in late adulthood 
(Supplement 2 Table S2.2). To make our results more representative for the Dutch popu-
lation, we used weights to match each age group to Dutch population strata according to 
Statistics Netherlands using sample proportion, age, gender and education level. Exact cal-
culations of the weights can be found in Supplement 3. Weights were restricted to the max-
imum of 8.00, to prevent an excessive weight for specific individuals (see e.g., Petersen 
et al. 2012).
2.2.6  Missing Values
Less than 1% of the respondents did not report information on one of the social needs 
(n = 77), happiness (n = 58) or education level (n = 101). People who did not report on any 
of the social needs were excluded from all analyses, resulting in a final sample size of 
11,410 respondents. Respondents who only reported on one or two social needs (n = 6) 
were included in all analyses except for the ANOVA on this specific social need. For 
missing values on happiness, the respondents were included in all analyses except for the 
ANOVA and regression analyses on happiness. Respondents who did not report education 
level could not be included in the weighted analyses and the regression analyses in which 
we control for educational level.
2.3  Analytic Plan
All analyses were performed in R (R Core Team 2018), unless specified otherwise. R 
scripts are provided at https ://osf.io/njwuy /. Descriptive statistics of the sample and age 
groups were derived first, including group means and their standard deviation (SD), and 
standardized mean difference d between the age groups, heuristically interpreted as small 
from .20 to .40, medium from .41 to .79, and large after .80 (Borenstein 2009). The associ-
ation between the social needs was examined using correlations and scatterplots. We clas-
sified correlations (r) as very weak if between .00 and .29, weak between .30 and .49, mod-
erate between .50 and .69, strong between .70 and .89, and very strong from .90 onwards 
(Mukaka 2012). In this study, only estimates with alpha levels below .001 will be inter-
preted to avoid type I errors.
Distinct social need fulfilment profiles were explored with Latent Class Analyses (LCA) 
in LatentGOLD (Vermunt and Magidson 2005). LCA is particularly useful for cluster anal-
yses with a small number of items and a relatively large sample size (Eid et al. 2003). As 
only 16 respondents fell in the oldest-old group, this group was excluded from all clus-
ter analyses. We fitted various types of LCA models, each with 1 up to 10 clusters. For 
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each model, the number of clusters was identified by selecting the solution with the lowest 
BIC value. First, to examine cluster solutions for the general population, the three ordinal 
social need variables were clustered in the total sample and the weighted sample. Second, 
the same cluster analyses were performed for the five age groups separately. Third, three 
multi-group LCA’s were performed to examine the differences between age groups in more 
detail.
The first multi-group LCA has an equal number of clusters across all age groups, but the 
model parameters may differ across the age groups. This analysis gives insight into differ-
ences in cluster solutions between the different age groups. The second multi-group LCA is 
constrained insofar that the association between the latent classes and the social need vari-
ables is equal for all age groups, while the cluster sizes may differ across the age groups. 
In this way, the interpretation of the clusters is equal across the age groups, and we could 
examine if certain clusters are only present in specific age groups. The last multi-group 
LCA was most constrained because the equality constraints of the second model were 
applied extended with the constraint that the cluster sizes are equal across age groups. For 
this model, we took the same number of clusters as we had identified in the second model. 
A deviance test was applied to test whether the cluster sizes were equal across age groups. 
The multi-group LCA’s were performed using both the weighted and unweighted sample.
The differences in social need fulfilment between the age groups were examined using 
descriptive statistics, ANOVA analyses and pairwise t-tests. To examine whether compari-
sons of average social need fulfilment levels between age groups are valid, we fit measure-
ment invariance tests (Supplement 5), which supported configural, metric, scalar, and strict 
invariance (CFI > .96, RMSEA < .06; Putnick and Bornstein 2016), in line with previous 
reports in five independent samples (Steverink et al. 2019).
Finally, age group differences in the associations between the social needs and happi-
ness were examined in a series of regression analyses. As the relative benefit of a social 
need for happiness might depend on the level of need fulfilment, it is important to control 
in these analyses for the average levels of need fulfilment in each age group. For example, 
based on social emotional selectivity theory, we expect that status is stronger associated 
with happiness in younger adults compared to older adults. Simultaneously, younger adults 
are expected to have lower levels of status fulfilment than older adults as they still have to 
develop skills and a career. To ensure that our interaction effects do not reflect diminish-
ing marginal returns (the higher the need fulfilment, the lower the relative benefit), our 
regression models are adjusted with quadratic terms of the social needs (see Nieboer and 
Lindenberg 2002).
In total, four regression analyses were performed. First, the association between social 
need fulfilment and happiness is examined (model 1), adjusted for gender, education level, 
and diminishing marginal returns (model 2). Second, the association between social need 
fulfilment and happiness is compared between age groups via their interaction terms (age 
group*social need, see model 3), which was also estimated adjusted for gender, education 
level and diminishing marginal returns (in model 4). All regression models were repeated 
using sample weights to derive more generalizable conclusions.
In general, conclusions from weighted and unweighted analyses were very similar. 
Therefore, we mainly discuss the results from the weighted analyses. Only when the results 
differ, we will also discuss the results from the unweighted analyses.
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3  Results
Bivariate correlations, means, and SDs among all modeled variables, as well as descriptive 
statistics per age group, are provided in Supplement 2. Patterns of results were as expected, 
with a weak to moderate positive relationship between the social needs and happiness 
(r = .34 to .51) and between all social needs (r = .35 to .58).
3.1  Patterns in Social Need Fulfilment
To explore profiles of social need fulfilment, disharmonious combinations were examined 
using scatterplots and cluster analyses. Respondents seldom reported low levels of affec-
tion combined with high levels of behavioral confirmation or vice versa (Fig. 2), and no 
respondent experienced high levels of status and low levels of affection or confirmation. 
A few respondents reported low levels of status and high levels of affection or behavioral 
confirmation. Overall, patterns of disharmonious social need fulfilment were not found.
LCA clustering of the social needs in the total sample in general did not reveal clusters 
with disharmonious need fulfilment profiles. The 6-cluster model fitted the data best, given 
the lowest BIC value using the total sample (Supplement 4.2). People in different clusters 
scored generally lower or higher on all needs simultaneously, which indicates that there 
were no clusters of respondents with disharmonious need fulfilment profiles. These results 
were similar when all age groups were studied separately, which still showed clusters with 
lower or higher need fulfilment in general, although the number of optimal clusters differed 
between 4 and 6 (Supplement 4.6). Thus, in these analyses the clusters differed only in their 
level of the fulfillment of all needs (low to high), and not in terms of different fulfilment 
levels of the different needs (one low, one high). Multi-group LCA clustering of the social 
needs resulted mainly in clusters of generally low and high profiles of need fulfilment as 
well. The first multi-group LCA (equal number of clusters, with possibly different model 
parameters across age groups) revealed that the 4-cluster model fitted best. These 4-cluster 
solutions were found to be very similar for all age groups, with again only generally lower 
or higher scores on all social need fulfilments. The second multi-group LCA (with equal 
associations between latent classes and variables, with possibly varying cluster sizes across 
age groups) revealed that the 6-cluster model provided the best fit. Comparing these mod-
els with and without equality constraints on the cluster sizes across the age groups (using 
the deviance test), revealed that the models with varying cluster sizes showed a signifi-
cantly better fit to the data (χ2 = 142; df = 20, p < 0.0001). The models with varying cluster 
Fig. 2  Scatterplot of social needs. Count indicates how many respondents scored the corresponding values 
on the social needs. Dark blue indicates that more than 50 respondents scored these values, white indicates 
that no respondent scored these values
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sizes are therefore interpreted. Next to low and high cluster profiles, we also found clusters 
with relatively higher levels of affection need fulfilment (see Fig. 3). These clusters were 
most common for emerging and young adults.
3.2  Differences in Social Need Fulfilment Between Age Groups
To examine age group differences in average social need fulfilment levels, ANOVA analy-
ses were performed. The analyses showed significant, but small age group differences in 
affection (F(5,11309) = 12.60, p < .001), behavioral confirmation (F(5,11305) = 7.67, p < .001), 
and status (F(5,11304) = 4.45, p < .001). The maximum difference between age groups was 
0.48 (on a 9-points scale; see Supplement 2 for details). All effect sizes for differences in 
social need fulfilment between age groups were below d = 0.21, which is typically regarded 
to indicate a small effect (Borenstein 2009). These results thus indicate that need fulfilment 
levels are highly similar between age groups (Fig.  4). Affection fulfillment levels were 
highest in young adulthood, and slightly higher than behavioral confirmation fulfillment 
levels. In middle and late adulthood, the fulfilment of behavioral confirmation was slightly 
higher than affection. Status fulfilment levels were slightly higher in older age groups. 
In sum, some age differences were observed, but the effect sizes were all very small in 
magnitude.
In the unweighted analyses, social need fulfilment scores were slightly higher and 
showed peaks for affection (about age 30) and behavioral confirmation (about age 60) 
(Fig. 4b). These peaks seemed to reflect the higher proportion of women in the unweighted 
analyses. Post-hoc tests indeed showed significant differences between women and men for 
affection (two-sample t(7613.10) = 8.28, p < .001) and status (two-sample t(7212.70) = − 16.96, 
p < .001), but similar levels of behavioral confirmation (two-sample t(7115.40) = −  1,08, 
p < .28). Women reported 0.28 points higher average levels of affection fulfilment (d = 0.15) 
but 0.57 points lower average levels of status fulfilment than men (d = − 0.31, see Fig. 4c).
Figure 5 shows that the variance in need fulfilment looked similar between all age 
groups. Although the sample scores were highly heterogeneous, in all age groups about 
half of the people scored between 5 and 7 for fulfilment of affection and behavioral con-
firmation, and between 3 and 5 for status fulfilment. Taken together, our results suggest 
Fig. 3  Average levels of social need fulfilment per cluster. Results of best-fitting 6-cluster analysis in the 
unrestricted multi-group LCA (weighted). Cluster 2 consists mainly of middle adults, late adults, and the 
young old, while cluster 5 mainly consists of emerging and young adults. More information on the analysis 
can be found in the Method section
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that the difference in need-fulfilment between age-groups were marginal at best, and 
that throughout the entire life course, levels of affection and confirmation fulfilment 
were higher than status fulfilment levels.
Fig. 4  Average level of need fulfilment per year of age (18–87 years). The grey area corresponds to the 95% 
confidence interval. This confidence interval is much bigger for the oldest-old, which reflects the smaller 
sample size at high ages
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3.3  Regression Analyses
Age group differences in the relationship between social needs fulfilment and happiness 
were examined by using regression analyses. The regression models are presented in 
Table 2. The fulfilment of each social need was associated with happiness and combined 
they explained up to 31% of the total variance in happiness (see Model 1). The effect sizes 
of social needs were predominantly independent from gender and educational level (see 
Model 2), even though lower education was associated with less happiness. Controls for 
Fig. 5  Boxplots of the social needs per age group. The black dots in the middle indicate the means
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diminishing marginal returns reached significance (Model 2), which means that at a higher 
level of social need fulfilment, the relative effect of additional need fulfillment on happi-
ness decreased. However, the effect size of these diminishing marginal returns was of little 
importance in the effect of social needs on happiness. The older age groups were on aver-
age happier than the younger age groups (Model 3).
Table 2  Regression analyses on happiness. Weighted by age, gender and education level (N = 11,386)
1 Reference group is lower education; ***p < .001, **p < .01, *p < .05
2 Quadratic term
3 Reference group is emerging adults (n = 1502)
a Adjusted R-squared statistic
 Pred. variable Model 1 Model 2 Model 3 Model 4
b (SE) b (SE) b (SE) B (SE)
Intercept 6.83*** (0.01) 6.90*** (0.03) 6.50*** (0.05) 6.49*** (0.05)
Affection 0.35*** (0.01) 0.32*** (0.01) 0.33*** (0.01) 0.41*** (0.02)
Confirmation 0.23*** (0.01) 0.21*** (0.01) 0.19*** (0.01) 0.16*** (0.03)
Status 0.13*** (0.01) 0.11*** (0.01) 0.11*** (0.01) 0.09*** (0.02)
Gender (women) 0.03 (0.03) 0.01 (0.03) 0.02 (0.03)
Medium  education1 0.15* (0.04) 0.24*** (0.04) 0.25*** (0.04)
Higher education 0.25*** (0.04) 0.31*** (0.04) 0.32*** (0.04)
Affection2 − 0.03*** (0.00) − 0.03*** (0.00) − 0.03*** (0.00)
Confirmation2 − 0.03*** (0.00) − 0.03*** (0.00) − 0.03*** (0.00)
Status2 − 0.02*** (0.00) − 0.02*** (0.00) − 0.02*** (0.00)
Young  adult3 (n = 2714) 0.21*** (0.05) 0.24*** (0.05)
Middle-aged adult 
(n = 3700)
0.30*** (0.05) 0.31*** (0.05)
Late adult (n = 2567) 0.43*** (0.05) 0.43*** (0.05)
Young-old (n = 887) 0.68*** (0.05) 0.70*** (0.05)
Oldest-old (n = 16) 0.91*** (0.16) 0.92*** (0.16)
Affection*Young adult − 0.14*** (0.03)
Affection*Middle adult − 0.07* (0.03)
Affection*Late adult − 0.14*** (0.03)
Affection*Young-old − 0.05 (0.03)
Affection*Oldest-old − 0.49*** (0.14)
Confirmation*Young adult 0.10** (0.04)
Confirmation*Middle adult 0.02 (0.04)
Confirmation*Late adult 0.11** (0.04)
Confirmation*Young-old − 0.05 (0.04)
Confirmation*Oldest-old − 0.23 (0.12)
Status*Young adult 0.04 (0.03)
Status*Middle adult 0.00 (0.03)
Status*Late adult 0.01 (0.03)
Status*Young-old 0.05 (0.03)
Status*Oldest-old 0.00 (0.15)
R2a .30*** .32*** .33*** .34***
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The interaction effects did not show a clear picture (Model 4, Fig. 6). With all 15 inter-
action terms included (3 needs*5 age groups), the model explained only 1 percentage point 
more variance in happiness. Thus, the combined effect of all interactions was very small. 
The separate significant interaction effects were small as well, and lost statistical signifi-
cance in the unweighted analyses (see Supplement 6). Overall, we did not find consistent 
support for any of our hypotheses on age group differences in the relation between need 
fulfilment and happiness.
4  Discussion
In this study we aimed to explore (a) whether disharmonious profiles of social need fulfil-
ment could be identified, (b) whether people from different age groups differed in fulfil-
ment of affection, behavioral confirmation and status needs and (c) in the relative impor-
tance of social need fulfilment for happiness. Our study yielded three key observations: 
(1) Clusters of specific profiles of social need fulfilment could not be identified, beyond 
general lower or higher scores; (2) We observed a remarkable stability in average social 
need fulfilment across age groups; (3) The importance of fulfilling specific social needs 
for happiness did not differ along the life course. Our key conclusion is therefore that some 
Fig. 6  Visualization of effects from the regression analysis (Model 4)
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people seem more capable than others to fulfil their social needs in general, regardless of 
chronological age. These observations are now discussed in detail below.
4.1  Profiles of Social Needs
Our first aim was to identify potential distinct profiles of social need fulfilment, which we 
expected to follow an age gradient. Contrary to our expectations, our models yielded need 
fulfilment profiles with lower or higher fulfilment of all social needs. Disharmonious social 
need fulfilment patterns (i.e., one need high and one low) were rare in our sample. None-
theless, in one of our models, some clusters showed relatively higher levels of affection, 
primarily in emerging and young adults. If there would be a difference in social need ful-
filment related to age groups, then our results point towards higher affection need fulfil-
ment in younger people. Substitution between social needs, as suggested by SPF theory, is 
not observed in our age groups. Our results seem to point at a distinction between people 
who are able to fulfil all three social needs, and people who have more trouble doing so in 
general.
Substitution does seem to happen in some people, but only in one direction, as some 
respondents reported low status fulfillment but high affection and behavioral confirmation. 
This observation is in line with SPF theory which predicts that status is more difficult to 
obtain than affection and therefore status is more likely to be substituted for affection than 
vice versa (e.g., Steverink 2001).
4.2  The Absence of Life Course Differences in Social Need Fulfilment
Our second aim was to compare average levels of social need fulfilment between age 
groups, as we expected differences following life course differences in social roles, 
resources, and contexts. The expected patterns of need fulfilment were not found. Over-
all, differences between age groups were very small (all below d = 0.21). In young adult-
hood, slightly lower levels of behavioral confirmation fulfilment and slightly higher levels 
of affection fulfilment were reported than in middle and late adulthood. Older age groups 
reported slightly higher levels of status fulfilment, and contrary to our expectations, we 
observed no difference in status fulfilment between the age groups before and after the 
average retirement age.
Overall, few differences in the fulfilment of social needs were observed between age 
groups, contrary to our expectations. One possible explanation is that when people report 
on the fulfilment of social needs, they use their age group as frame of reference when mak-
ing comparisons (Pérez-Asenjo 2011). For example, young adults might feel that, com-
pared to other people of the same age, they have relatively high levels of status, while they 
might have answered differently if they would have thought of a comparison with older 
adults (cf. Suls et al. 2002).
The observation that the fulfilment of status needs did not decline after the retirement 
age does not align with previous research (e.g., Steverink and Lindenberg 2006). This 
stability of status after retirement might reflect the overrepresentation of higher educated 
people in our sample, despite our weighted analyses. Possibly, people with high education 
maintain their status (e.g., as a doctor or professor), while lower educated people lose their 
status (e.g., as a construction worker or nurse). In line with this idea, a previous study of 
retiring people showed little difference in happiness (operationalized as life satisfaction) 
in higher educated retirees but a decline after retirement in retirees with lower education 
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(Wetzel et  al. 2016). Future studies could explore this status effect in more detail, and 
examine the frame-of-reference hypothesis.
Although we did not find major differences in social need fulfilment between age 
groups, we did find differences between men and women. The peaks for affection (about 
age 30) and behavioral confirmation (about age 60) disappeared in the weighted esti-
mates, seemingly due to the high proportion of women in the unweighted analyses, with 
diluted effects in men. Women reported slightly higher levels of affection than men, but 
significantly lower levels of status, which has previously been observed by Steverink et al. 
(2019). Future studies might expand upon our results and investigate whether gender dif-
ferences also influence the ways in which people fulfil their needs.
The small age differences in need fulfilment over the life course point to individual 
rather than age-related effects on social need fulfilment. Individuals are likely to differ con-
siderably in the resources they have available to fulfill needs, which can be corroborated by 
the large range in need fulfilment within age groups. Importantly, the observed stability in 
need fulfilment levels across the life course could indicate that people primarily differ in 
the ways in which they fulfill their needs, leaving overall need fulfilment levels unchanged. 
Consequently, people first compensate for losses in affection by seeking alternative means 
to fulfil this same need (in line with SPF theory) and only after having lost many resources, 
people start to substitute between needs, such as compensating status loss by increasing the 
production of affection. It may be that our sample, despite age differences, is too homoge-
neous in health and other resources to observe consistent need substitution.
To summarize, based on our models, it is likely that age groups do not differ substan-
tively in their average need fulfilment, but only in the ways they derive the same degree of 
need fulfilment, which we could not test. Future studies can examine how different people 
fulfil their needs for affection, behavioral confirmation, and status in more detail. Ideally, 
these studies also sample different populations, as the Dutch are among the happiest popu-
lations on earth (Helliwell et al. 2019).
4.3  Stability in Social Need Fulfilment and Happiness Across Age Groups
Our third aim was to explore whether and how age groups differed in the relative impor-
tance of the fulfilment of the three different social needs for their happiness. Our key obser-
vation is that the fulfillment of all three social needs seems to be equally important for hap-
piness across the adult life course. Some significant interactions were found for affection 
and behavioral confirmation (∆R2 < .01), but these effects were only found in the weighted 
analysis and are potentially due to the truncated values for the very high weights. Indeed, 
when examining the same question with merged age-groups (young [age 18–40], middle 
[age 40–65], and old [age  65+] adults), no significant interactions occurred (Supplement 7).
SPF theory asserts that all three social needs are universal, and thus produce well-
being, regardless of age. This was supported by our regression models. These obser-
vations are not entirely in line with socioemotional selectivity theory insofar that 
older adults are assumed to derive more well-being from close relations (i.e., affec-
tion) than younger adults, while the latter are assumed to get more well-being from 
investing in long term goals (including status). However, according to both SPF and 
socioemotional selectivity theory, the strongest effects may be expected at the highest 
ages, when resources seriously decline (SPF) and time horizon shortens (SST). Our 
pool of respondents, however, comprised only sixteen people over 80 years old. Per-
haps the effects of the shifting importance of specific needs on happiness may not have 
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been visible in the present sample, because the decline of fulfilment of social needs is 
better observed in the oldest-old. Furthermore, we cannot rule out that some people 
answered the questions on need fulfilment relative to their peers (e.g., “My status is 
higher than the status of my peers”), while others may have kept an ideal situation in 
mind, regardless of age (e.g., “My status is lower than I wish it were”). Future studies 
should explore possible changes in social need fulfilment in the oldest-old and frame-
of-reference effects in more detail.
4.4  Limitations
As we compared people from different age groups, cohort effects might have played 
a role in these results. Our society, social roles, and resources changed significantly 
for different generations over the past century (e.g., Mitchell 2006; Pilcher 1994). Our 
measures of measurement invariance, however, indicated that people from different 
age groups answered the items of the scales on social need fulfilment in a similar way, 
and this has recently also been confirmed in five independent samples with various age 
groups (Steverink et  al. 2019). Therefore, we can assume that the age groups inter-
preted the questions about need fulfilment similarly. Although developmental ques-
tions in principle require a within-individual longitudinal design, such long-span birth-
cohort studies are scarce. Moreover, changes in social and economic circumstances at 
the moment of measurement renders conclusions about young adults obsolete once this 
sample became old, which also impedes inter-generational comparisons. Although we 
did establish measurement invariance, some cohort effects cannot be ruled out. Due to 
the cross-sectional design, reversed causality (or third factors) might also play a role, 
as happier people might be more able to fulfil their social needs.
Furthermore, the sample used here is not completely representative for the Dutch 
population. Even though our selected sample showed a wide range of scores and we 
weighted our results based on population strata (see method section), selection effects 
may have played a role. For instance, only people willing to spend their free time and 
who could find the website of hoege kis.nl filled out the online questionnaires. About 
2.5 million people in the Netherlands (15%) lack the reading and writing skills to par-
ticipate (Algemene Rekenkamer 2016). Still, such selection effects may attenuate the 
estimated effect sizes at worst, but not alter the underlying processes and our main 
conclusions. Replicating these results in different and less advantaged samples could 
strengthen the claim that age groups are strikingly similar in need fulfilment.
Finally, happiness can be measured in various ways (Linton et al. 2016). Although 
the single-question happiness scale has been well-validated (Abdel-Khalek 2006), dif-
ferent results could be obtained with different measurements of happiness. For exam-
ple, status fulfilment previously showed stronger associations with positive affect, and 
behavioral confirmation with negative affect, while affection is more associated with 
life satisfaction (e.g., Nieboer et  al. 2005; Steverink and Lindenberg 2006; Steverink 
et  al. 2019). Different happiness measures might also lead to different outcomes for 
different countries, as for example the fulfilment of social needs is higher correlated 
with positive emotions than life evaluation in Northern Europe, but not in Africa (Tay 
and Diener 2011). Using a different measure of happiness might thus result in slightly 
different results.
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5  Conclusion
Overall, we found no substantive differences between age groups in their fulfillment of 
their affection, behavioral confirmation or status needs. Moreover, because of the large 
sample size, it is unlikely that there will be large differences in levels of need fulfilment 
between age groups in the Dutch population. If there are differences, they are most likely 
to be small and subtle. On the other hand, a large variation in need fulfilment is found 
within age groups, with a similar distribution of variability for all needs and age groups.3 
Individual differences in need fulfilment seem more important for happiness than age dif-
ferences at the group level (cf. Fisher et al. 2018). Perhaps when life phases are examined 
in terms of developmental age (via life experiences including having a partner, children, 
or job) instead of chronological age differences, group differences in need fulfilment may 
become visible. There are thus still mysteries to be solved, and although chronological age 
does not explain differences in fulfilment of the three social needs on the group level, liv-
ing through the life course while the availability of resources changes may still influence 
specific social need fulfilments in individual life trajectories.
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